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(54) METHOD AND APPARATUS FOR MEASURING SPECIFIC GAS COMPONENT IN GAS TO BE MEASURED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for 
measuring the oxygen concentration of a gas to be measured continuously and 
accurately for a long time even if the oxygen concentration is increased. 
SOLUTION: A gas to be measured is introduced to a first processing zone 6 
and the partial pressure of oxygen in the atmosphere is lowered to a level 
allowing control of the partial pressure of oxygen in second processing zone 7 
by means of first electrochemical pump cells 4a, 16, 18. It is then introduced 
to the second processing zone 7 and oxygen in the atmosphere is pumped up 
by means of second electrochemical pump cells 4c, 28, 30 and the partial 
pressure of oxygen in the atmosphere is controlled to a level substantially 
having no effect on the measurement of the component of gas. Subsequently, it 
is introduced to a second processing zone 8 where the oxygen, being produced 
through reduction or decomposition of component gas to be measured, is 
pumped up by means of third electrochemical pump cells 4c, 36, 38. Quantity 
of the gas component is determined based on the pump current of third 
electrochemical pump cell 4c, 36, 38. 
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>-y-ig- : F2<DSSSffl!lo«ga5ir*5t>TMab. ^:»tcBa 

mHWF^agSRlf 6, 7. 812, 

4 bJc^fiEsnfe?ttet"43SBf**±T<oa*«»st»4 
a. 4 c i:t!IIsn5Ct[:j;-3T. asra— ¥®±ic 
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C 0 0 3 7 ] H-£iftgE2f9r 6 €r^g5<D«jl!lS^ 

<£>ffifft*i§iIS§ 1 2 7>*. @ftfMl4b^0^) 

m&mi tnE.vft^ma t.<nm\ztt.m-r2>mwnm 
ctib^-. &=<D&.w<mmm& 1 3 . 14^: 
zfzzzo&mmmmm 1 3^si;t, si— oi^se^ 6 

7rtKg£Attbla£=fc?i::/j:oT*i9. HfC. 7»^5 
&-<Dft&&f%7ft<Dm:Wm.tf. ffife<Dtt:mt&tn<DT 
IZ. 3iE.<Dm& ! £ffi8f*lizmfrnZ><Z:o\ZfJ.^>T^Z>(D 

[0 0 3 8] -5-LT. @#^?5t@ 4 a OSfi-OrtSe^ 

£?LK-?f-*-y htli^b/iSg- rtfW>yiigi 6 
— mw^ytai s^isttbn-c&o. -E-n^t g 1 

6. 18ilfl:f)SSi4atl:j;oT. I-roflft 
^fk#6<]^>y-t;i/<73-C)(D«@l 6. 1 8P B 1ir, ^t- 

^cDaimnm 2 oizx. mm^mR^m-ttL^. 

%*<n&m&ft^(D&fflmJjXl¥&QffliZi&.Z>.mL'&Z 
<fc?(;:&^T^£. &43. ^TLM-y— ^-y h«gfi. P 
tmo&mhZ r0 2 ^-b5 5-y^X<h*^^J5lc$n 
Sett/* 3 A*. SiS'lS^XIC»S4-rs^-WrtSB^R>f 

6puz§zmztiz>%i-ft<M#>zfnmi 6«. s^tf 

O, £»^-*-y MZTtg^ftT^CtAfSSL 
(0 0 3 9] $b(C. @#mS¥S/l4 c Wig— £>!*Jg&£ 

>7 , ta 1 6 tmrntz^jinD— * y \-nmfr<btzzm 



mm&2 2fimv*>n. st, i£@#€s?itJi4 cog 

*£S#AiISSl OrtKSSM-f SSKttfCte. ^-nic^L 

t. m-KM*>7nm 1 8 i^^?tsf-tj— * y k 

m«^6&3S^«ffi2 4#i2tt6nT*5 9. -e-nbS'J 
7£nm2 2 <hgig«82 4^iM«Si4 c £\Z£-o 

t. seisms 2 2 isipms2 4 t<nfoiic^-r-5g« 

IC&^TH-S. tit. dOQ&Mft 2 6 KT&tB£n 

tz. &—v>ft&<^Qn\z&»z>&mf5.<DmmftR.<Dm. 
icso'^t, oi^«2ii2 ow^m^iijffli^n. &Lxm- 

&ffi7iz&uTmmftE.<nfflm&ftte^mz>\z?tftte{g. 

C>#>7i / EW]timW2n5>£?lZt£-oT^Z><DT'$>Z>. 

C0 0 4 0] — ?j. mzicortgBSRf m\z&.m.-rz>&o 
\z, mfrnmnmi c -e-titzsLx, s?s— f*3«9 

m-rt«W>^mS2 8*^ttbtlT*5 0. St. 

ftM-&>-7-mM 2 8 ic?titx-rsB^)g»jS4 c omm 
^mxmssi orttcsMT-5SE^-tc«. ?g— *i-$j#> 
^sa 1 8 i:ra«ite#?iRt*— ^ -y hnmfr>itjLZ>m- 

2 8 <t^fid^>ymffi3 o i@^m*?MS4 c ttrcto 

LT. wCom^<Dmaffc^W3j?>7 r -t;K©-ootiS2 
8 . 30 Gat:. ^.gs<Diast«ai 3 2 fc-Cfftgom/ES-ep 

Sn-a-LJ6. ^<BW>y«g3 OffilcfcOS!— tew#> 
ymS2 8«{C«Dft^fft-rci<i:tr«l:oT. ^-OrtSB^ 
Rff 7^#H^^WS!5il$S^^AiiiSl Ol^fwiS 
^ffi-rcittCd:?). ^^-sm— «f*3S6^3f 7rt<0#HS 

co&mft&tf. nnv}iz&mjzxz.i8.ft (nox) 

fit I Z ffl ffl it L 46 b n -5 «k -D IZ U r> T 1/ > -5 . 
[0 04 1 ] $btC. ^=WF»gge^Rlf SrtlZij^iT. -5- 

ct3sa-r^@ftm^K^4 cgg^tcti. -^titz^u 

2> N O x £ S5n ^ST« -5 R h <fc -fe 5 5 -y i7 X i 

cnic^oT. m=<Dfa&-£m 8 teonmn^iz 
s^m^Aii?§i ort(ciHSsntm=^.@j#>ym 
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<Dmm&gm&f5.mx&& i ort a 

T. *H©«JKfl:^ttsfl>:/*JU#mSftTlr>*. * 
LT, c ©mSCCb^ifttf >:/-fcJU© > ^Iftt; J: o T 

sk^o-c^*. ^c*5. meufcj6«E «as3 

4tt. fg=©ffigK£gi§£§ 1 4CJs*«»*nfcNOx 

ttzra£-!?- £ ©mffi£ePin-t± L©f»*± 5 Kfto 

CO 0 4 2] ft*5. •te>-i«IHP2|*3fctt. @{*m^K® 
4e. 4 f fCT±T*»6**n«:»aSt=*«'»T. 
6 ©IS^fC «fc t? TR/KHi-L* 6ft* 1— ^ 4 2 
ntt»S. £ifc. dCDt— ^4 2©±TStC«. la^te 
SftTV>&^#. ■4MMFM4e'. 4 f <fc©«^6<j|g 
;§i£t#-5£.©tc:, T;w5^-i?©-fc:7 5-v^^.®* ? »Jlfc 

^4 211 (b) tC^StX-5$D<. |g— Ort8B35m635» 
BfffiO«flEK:jD3»-&U«>'&n. eiTJB— . S8— SOKE 

[0 0 4 3] ttoT. CCDJ:3ailtfCDt>-!J-*f 2 JC 

gsn-sw-cfco. ctucAoT. -tr> 

T. Rrft©tttt««©TC. JS-©rt«aSr6rtKi»* 

nfcttwse#xtt. »-©*»{fc*fl<ist«>:7-fc;ue*lBS- 
-r<&— o©m@i 6. i 8^(rm^©flffiA { 9Jl)n-a-L«6 

Sit. -t©BE*#fiEa«i9rJt©*. «*tfl 0-io a t m 

&tt«j:3(;:im3n«. 

CO 0 4 4] fcii. ©F«q8S3SRlf 6|*3©£BM 

©»*#ffi£^e©tt<Ltt*±3»C«!WT*»;:W:. 

>lM:;nc**t««JE««2 2£*i|S*ffi2 4<t:©ra© 
««*Sr«ffi*ffl-2 eCTMEU *n*«. ^JAlf. 4 
3 0mV (7 0 0-C) i<c«J:5»c. Sj§-©?ISi{b1£#J 

#>-7±&<D—o<DmMi 6. i arfuzmm-rznEE. 

oT. BffttTS 1 0-io a'tm©8*»Ei64J:3 
(;©l(Wff/^t)n-5©-C^^. IP'S. S-©rtSE^6 
fc&tf£^M£3liIg£S^£ft©i£^&g£©^irt§ 



f»aaftl2tt. ^-©miUb^wtf^-trMcmff*: 
ensoLfcPs. oMdwean (fg-©ft 

(0 0 4 5] 3B— ©rt««SHf6rtK*Jt»Ttt. * 

ffi. WmNO- 1/2 N 2 + 1/2 Oj ©S^gCl 

-fflrt«S8Hf6rtC*lr>T. (SBff) *© 

O x ©IE5SJtcS!l3ed«ai5f6/j: < ft -5 a> <=> 9 . d ©.ft* 
lt*V»T. mm— ©ftSB^r 6l*3»C* t>T. NOx©il 
7cKM#r-5J5S» (iCfli rt#J4?>y«Sl 6^»« 

si^j^pg-rsi^s****©-?**. 

C0046] ©««<b*tt 
©2?H^©igJil#ffi2:. NOx«3CK*«ttKi?«a«fc 

ntf«SMb*«*>iHz;ucTttUS 2 2 

©«JE#-- j£££c -5 i^K. oJ^«jlS2 0©*JBE£33g 

4:, 0H;t«O~2 OXfC^tTSi. &S8— ©rtSBSRff 
6rt©»H«*«»*»n-B*©rtaJffi»f (7) W©#H 
JEK«*©;fc©rt8K&»r (8) f*g©3?H»©g£35# 

i. S!I^«S2 2 ±©58— ©rt*2g»f 6©tS^[6]. JS* 
#ltH=afc*«flMMW±t;. C©K*««AW6*«*»* 
^^■^©S^zSlgir«fcO^Ct:-r^ft:©T*S<i:#A6n 

«©T«««f. *©«H t tt. m-©m^fb^M#>7'-t: 
;u©*f^»i±L©, |g-&y:fg=©«§!;{b^W#>7 p -fe 

^(Ciilt-5«ffi2 8. 3 0P B 1©&m*J-$»«&3 6, 3 8 

TS[<Dgfcii<nmt\zxmvgr2> z. <t**ffl*s©T» o . 
•?■©— fiwia 2 »c*snrti-5. 

CO 0 4 7] COI2H, «a'JS**X©ffi^iSSS0~ 
2 0X»C*{b*1i-fci:#©JBH©rt«ffiBf8©»*»ffi 
©^Cb. ISHrtfiJ^>r«S3 6 t|g=n{S!l#> 

yflS3 8i©rBl©S«^J : E©SEflS, S^iISt«il3 
4(CTV 3 =4 3 0mvenJnLfc<i:€©7{?>yi|Dg : I 
P©^fbS:aLT45 0. KS!l3g^^ , t , ©ffi3R 
«flE*<5XS«it*±5Ctt*i:. l8=©F«3gES3r 8 (*3 
©£H»©B*»iBMIi*M< <c« ItA^SntM 
■5. ^c*3, u©@2©Mli. ©rtBSSRff 6 F*g©|g 
— rtffl#>y*ffi 1 6 i LT. A u *: 1 Xfttf P t ^ 
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tZrOj iKDmZttmt 6 0 : 40i Lfctt— ;* •;/ h 

2 2©«/!7>t4 3 omv(^«t5«t-3icoisa«2 o©m 
kswwut. as— ©««fb*w#>y-t;u*!}?>7 p f^ 

Co 0 4 8] cwj;ci(c. si— rofigg^df 6rto#ia^i 

OK**. )B-flMMWl?WM«>?-fc;U (4a. 16. 
18) KTffi^tBLTfc. *»*>-5JB— CDF«9«B?SBf 6 A»e> 

■lWX | t l »l«lftW<ft«:tl:J: 0 . Wftif * 

no x «KUT£i;fci****«ft*W:j«>:? r -fc;UK: 

co 04 9] 0 nc^sn-5m*0ijtc*3t»T 

«. SI— WrtSB^m 7tZ*fUT. -ew^SCO^H^^SS 
*&BE*#K-Jfc©«l«*»EEM£* U#S «fc o iZ. 
SI— ©«5Mb3 6 e<l#>7-fc;i' (4c. 2 8. 3 0) #lg 
tt£>nT^-5<£>T-£>9. -E-UT. d©SI— rofgSUb^W 
^>y-fe;U (4c. 2 8. 3 0) o 

#je#. &ffl7Zflx<DmmmmzfcCTg.iti>Ti>. ss 

ffli*L». ^TNOx<aM£lCllMlftK^g#&^<g 
(0 0 5 0] Z\<DM-<Df*jgt>&pfT 7|*KC*5t,iT 

rtW>yfg2 8CT. ^H^WNOx^jlTCetl 

Sr?gflW>7'iS2 8(c*oTt>. Sl-ft®!* >7m 

a i 6 2 2 traatc. s^^x(c*f-r^s 

CO 0 5 1] H^-tC. 03f-(2. SI- wmSUb^tfltf > 
y-t;KC»LT. iigiiS3 2«t0 4 3 0mV^ES: 

SrtvtcfcK. Sf-©^Mfb^^>7 , -b;KD#>7'f^iJ} 

i'-SCb-ttr. £fc*>7mint: Ip=b. «8Jj£#Xfl!>K 
^SgiZT^fbSrSttTt^tiCtA^^Sn-SO-C* 

C0 0 5 2]-E-LT. ±a?W5D< LTSI-ro^a52gm7 

ffiiitfiisSSS 1 4SIoT, f3?S<£>$£JBfgiri©TfC. SI 



S3 6 «tJB=n«#>^«ffi3 8 iror-ltr. WtMifiKE. 

©rtBBaw 8*>6»epffi«i»Aa»i offljica^tii^n 

Rff^CD«ffi. #J;U£4 3 0mV (7 0 0t:) 
t$fC. SIHfiffiiJtf >:7*«ffi3 6<BHffl#®Ci5UT, H 

»c«*aBE7»»(ttT-e-L/8i>6n. Mtaaisi o-io a t 

m£:&9. NOxilTcM^iLTfcaSg-r^.. &f*3flij* 
>^mS3 6 0)^0 (Cii^T. NOx3Wl7catl*tt 
*g.#J;i«N0^1/2N, + l/20j ©KJ^sgig 

^nsttrKTica^^n^coT-^^. ss=<& 
8 (c**»n*#H««*»©»*««. en*., ss^wrtgesg 

W7|*3©*H*f©tt*»*£*Hrt«#>:/««3 6 

^ ic mm $ nx H5tc5*»s. ^ -s ssH£>*«{b^ 
W^>r-lr;uCDgn4«8g«. NOxcozBStritcajT-S 

*«IB1 4\ZTffifB.2tlZNOx<Dt£.Wi&lZZifcLT 
^•5»T*0. 75^< LTNOxigg©iB'J^*iBlflg<t^£-5 

CO 0 5 3] Wz.lt. SI-W«^b#W#>7 r -fe;KCT 
aW^n/iSI— OrtSB^Rif 7 rt05#ffl^rc>K^^ffi^ ' 
0. 0 2ppmf. SI^'X't'©NOxffi^5NO 
j8g75 { 10 0ppmit5i. NOa<i!7c£nTfg±-r 
5&3ti§g 5 0 p p miSS— <Z)rtSB£f?r 7 rtGD3?H^4> 
©&3Szg,gO. 0 2 p pmtflfD : 5 0. 0 2 ppml: 

ffia-r-smst^isn^ciJc^-scD-e^o. se^T, si 
Hroms{b^s<i#>y-fe;nct5tt-5#>7 p «Bg{s«. % 

<p<Dmm&miz&&-rz> «t ? t t)^i^^coT*-5. 

CO 0 5 4] H*-tC. @4lt NOx5£#£:3NOigg 
SlOOp pml:lSL, N 2 l J7'^X<i:Ufe« 
**^X«f»<Dl6*iBflE* 0 ~ 2 0 %fCg:{b;* 

<75. siHOTmmfb^#>7"-fe;nri3tt-5#>y««t 

(I P) tf>^{b£7KLTt>£. >U*5. SI-. SI— S^SI 

H«mM(b#e<)^>y-fe;K^(5in(c43^Tfe. #>ym 

E(i4 3 0mVcSntl->5. dCO04£Oi^^SB^e> 
T. Slnro^gS^Bf 7t^<03?HS('75S^53'BE$:— mmiZ 
(bLTt). NO<D^ic.i:5#>y«zjg® (I p) ir^ 

{siic^b-r. No»flEc»rt>LfciE*«t3j«>y«a[fii 

(i p) A^bn^roc^Lt, Sr©l|[ftf«4!> 
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Mz&tfzxyzrnifcm. (i p) bM&mxL. z\<Dtz 

#>7nffiM (I p) !5»6NOiBa*E«t*** 
CO 0 5 5] CCOcfcriEr. %ffl£^>t>OK3RiS 

£. -en^-*n. 4 3 omv<D#>rmi£frT#>yf^Si 

1tL«>fcttRT£*S^T. iMHMEA<5X. N, S*t 
, J7^it4*i«S^'f©NOi«* 0- 1 0 p p 

#>7"mint (I p) ©«{tS*LTlr»**«. 
O^e^JIK, 10ppm«TOfiifi©NOtfe. 
«fflSn*#>7«i*«tt/hSlr»&©©. NOiMEKtt 
«Lfc*>^«»*«» 6n. -*©J:3&ft«flE©NOriE 

[0 0 5 6] fc*5, ±SEUfc*fls«C*t»T. $g-©(*3 

»— > :/"«« 16.28 ^sa^ma 2 2 ft. wn 

(NOx) *Jt5E7JStt*H!¥L«:t>t)©Tf**^» 
Pt. Pd. Rh«G)**KKllWEAu. NifCtefiS 

EETC*J«r»T. ^HjK't'OfcWatf/XSSfl' (NOx) * 
S7c7bMte#8¥US-5Rh, P t « ©ii— ;* », h^ffii 
l-^ut^lsl^. -e-©<fc5;Sj:SB=l*3fl!l#>7 

*<r»tt7';US^©-fe55 y£*©#>7L3CfMCNOxia 

P t««±£Rhtt««ffifcE«**Ua&fc*>cMft> 

(0 0 5 7 ] fajntrLTt). Hflidi©NO x-fe >ittCStt 

enss-ma. t*ic, -tn-pnortaKswrtKiasns 

P?«:t?>7tl« 1 6. 2 8. 3 6 -^S'JSma 2211 « 

fcoTtt. Rh^P t3?©&»©NOx£j§7cU#-5£ 
n^di^S^UU. NOxil7C*t4SE«. §IH© 



Ji«CfflBM?-C«JitfL«>-C. K«tt±CNOxJl7e»ttt 
CO 0 5 8] *5gWfC«£3*JE«a*«. ±0ij©#? 

4 8 5 5 l^K*V»TWS*>CUfcS«C!)»«715«*l 

nx^-s. 

CO 0 5 9] d©H6IC«$n*JE»«C45«r»Ttt. M 
S5SS)t9 tan. -5-CUC. S-^<ld^>y«a2 8RC/ 

S=?q(il^>y«g3 6*<EanTir»*ici5»c. 

EPS. 9 tt. Igneous >/ 

->£JBH©ffl3»/->**A,X#WtSn. SS:r©S£« 
ft3KllSl 3taoTJB— Orta5ffl5f6A»6»*Ans 
n/i«aSS^fXtt. ^1*386^9 OAPfflJSffifCiES 

ntsg— M«#>y«i2 8. *£:9mh#>7«S3 

0. E:tf@#:m#?Jtjl4 a. 4 b. 4 c fcX*J5fc£n« 
S»t. JWT{£t,^-^<7DS?^»JEEM(ci&Ip-y:Ls66n-5- 

n^m^wjt^stitcoTfc. ttKUT. i**#rtasffli5f 
9 ©^««fc»ce«snfc*=©«»fl:*fl9#>^-t;p 

Hrt«#>^««3 6»crfT<cton*t*c frfrzm 
=F*jfflj#>:/mg 3 6 a* >?«s 3 8^ 

tt*©»ffiL*<Jffcton*;ifcR:J:B. $g=©«Stffc^ 
W#>y-fcjuo*>^«» (I p) tf«dUtt4 0C;:x4ft 
tb$n*«fc-3tcnc-3-c^*wc*4. 
co 0 6 0] sfe. m7 \,z^m>{&a$mm\z&r3X 

tt. H6tc^sna«ttt»«i:0. S*P2S3?AiI8§ 1 

0rtfcsEHsn5mafl:^w-fe>tJ-fc;Kostp«a2 4 

3 8 <h*i. — 3©#a«4 4KX*J* 

©5&Bi , /->s^Ho«as > y->^fiEanTt,^ c 

ttt. ±IBOB6C5«Sn««t|BI«T*«. 
CO 0 6 1 ] £C13X. ±IE©*{*:«Ttt. I£«M1 

{fc*«d<>r-tJK0*>^«iJCJ:-3T»6nSsK>y 
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[0 0 6 2] -J-<tfc%. jSH©*!^/— >K*i<r»-C. 91 
[0 0 6 3] C«Z3H8l=jRSn**^«« 

t*oT. 0 6fci3tt5|g=ro*^b^#>y-fe;n; 
«ft*«-t>-y-t;ncAi»T»4. mots 4 6 *<. 6# 

4 6 <tS^m®4 8 £@#ftfl?Stjl4 c ilCioT, SB 

«fc<ae>nTt^«fc-5i:, susms 4 6 o 

t*V»T. -E-nf,IttI4 6 <tSi|S*ffi4 8 tOHUJB 

£T*s«a*tHau -en«:«{£Mff- 5 o cxwrr 

sg^EE. ««fntf*iHft*^«» (NOx) (OjStcJJ 

[0 0 6 4] d©«t^«ca«es6ai»c*it»Ttt. ssa^tf 

XsS»TS5NOxt5NOA{0ppmOtt. gl— CO 

W#>y-t;l/tC*>ttS#>yaH*t4 3 OmVlCffl^-T 
Sfl (1 O-io a tm) KfHflrr-Si. ^rt8B2SEIf9 

rtco3?B^co&9g£*>e>^L&tt*u£. 

#ftgB£/?r9F , gco3?Hm*<0&5ftjggfc lO-»atm 
i^cO. «SSffi4 6 i5«PmS4 8 t<Dffi<»mnt> 
it. 4 3 0mV<h&5. CTAtf. lOppmC 

NOft<ttM«#X*fc:#&rs&. jR3»g4 6 fciffifB 

y«I3 6t^l:. NOxjf7Ettfl££LTattg-r*£ 
^o*>b. A>A'5filSfg4 6TH NOOStc^SS 
$ n. SH£tt« 4 6 O 0£H«*OKRaaftf±A< 

&*<OT&-5. Sftnil S5SmS4 6iSSPmS4 



S. £ a T d <h (C & 5 CO T- & Z> . 

[0 0 6 5] -e-LT. CKDWfcKJKlxTtt, 
+©NO»«*«0©t*<Ofi«*CDftjfett*«, «s!>Tfi 

TfSTU &mm&&o%<Dm-£<D4 3 OmV^e, g 

XaA«f2 0SS4:fc*£. et*tt3 8 0mVi, 50 
mV fe<0*£&^{fc£^-f<0-c?$ 1 '5 ( , 
[0 0 6 6] L^Lft7>*<=>. *%^ICSoT«, |g-CD 

nmt¥#)#>7 , ±)i'<D#>7-ftmz<iL<o % bisks* 

>^lg3 0 tH*'a«»JB4 a, 4 b. 4ciA>54 
-s«^k^s<j^>y-t;uco^>^*)fcj;0 i 0 3i:g 

£ft-5$0<, &i&^;tfX4 J cO6§?ltjgg^0~2 0%K^ 
-fe;US:ei5Er-52RiJ^«a4 6 tSi?mffi4 8 tcOPaltC^ 
[0 0 6 7] &&\Z. 0 8^$ns^S«fiE(C*3^ 

r, m-s^n<o«^{t^a<j#>y-fe;ucDip>^jE 

75*4 3 OmViSn, m— <Dft&&m 6&tf^#ftg?£ 
i?r9F*3<O3?H2l*c0Stgl#ffi£ 1 0-10 a tmCM^ 
LafcttJgTKfcUT, 0 2 : 5%, ^V'J7^X:N 
2 coaai^^tfcONOxfiE^fcSNOSrO. 8~4 0 
p pmizmt2l±ti£g<Dmfen®4 6 ta^ffi4 8 

C<0^9cOig^6t>H^i^ncJ;-5lz. NOIgiU- 
1 0 p pmco«gffirtTgm^«. S3 5 0mV£{fcU C 
nilctD. SffliJ^X^cONOSS^igiggT^oT 
fe. 5 0 KT. *£fc«^£{b<fcLTtfcaiL# 

5C0T&-5. 

[0 0 6 8] tits, Z\<D£z>te. ««*<0«^»CJ:oT 
NOi8S$r*«65«^IC*5^T. i£fg4 6 K*fr« 

•S^ICii^T. tttt (a) te. mSJP: 2 0«m. ft 
Hm : 2 0 %<0^?LK-tt-^ h*>6fc5«B£S§i4 6 
*©fc©Ottll«g|fi©«*-C**. ffiigi (b) it. mm. 

(a) -c^Lfcffl']smsico±tc. m.nm: 10%. m 

0. ffijgg (a) Htfc^T^g^iSi^. CCO«fcplCSI^m 
S 4 6 ± JC ^TLS 7 )V S -^-B ^?L® 3 - 7® li<0 

g*<±^*0^<fe-5co-c?*0. Z.<Dtztb. gm^jco^ft: 
(4^#<^i>t)CDcO. il7EtC«fcO%iLfcO, T-a^gg 
cOg^j§g^±^0^^fcs6. -^c0g^jgk*«A5 
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» ©35675 S tt»» (C <fc o T38 Jfe-T * tt as ir T«£ $ n 
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5£±t&HS0T£>-5. 
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2 o *s$znM 
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3 0 

32. 34 mmnm. 

3 6 IHrtflWyT'fffi 
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4 0 mint It 
4 2 t— ^ 
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